Interaction of human plasma kallikrein and its light chain with alpha 2-macroglobulin.
Human plasma kallikrein participates in the contact activation system of plasma. The light chain of kallikrein contains the enzymatic active site; the heavy chain is required for binding to high molecular weight kininogen and for surface-dependent activation of coagulation. This study has examined the functional contributions of the heavy chain of kallikrein and of high molecular weight kininogen in the inactivation of kallikrein and of its isolated light chain by alpha 2-macroglobulin (alpha 2M). Irreversible inhibition was observed for both kallikrein and its light chain, with the initial formation of a reversible enzyme-inhibitor complex. The second-order rate constants for these reactions were 3.5 X 10(5) and 4.8 X 10(5) M-1 min-1 for kallikrein and its light chain, respectively. When present in excess, high molecular weight kininogen decreased the rate of kallikrein inactivation by alpha 2M, whereas the rate of inactivation of the light chain was unaffected by high molecular weight kininogen. Although at a drastically reduced rate, high molecular weight kininogen was cleaved by alpha 2M-bound kallikrein. Sodium dodecyl sulfate gradient polyacrylamide gel electrophoresis was used to study complex formation between alpha 2M and kallikrein or its light chain. Under reducing conditions, four kallikrein-alpha 2M complexes were observed. Three of these complexes consisted of alpha 2M and the light chain of kallikrein (Mr 123 000, 235 000, and 330 000). Two alpha 2M-kallikrein light chain complexes incorporated [3H]diisopropyl fluorophosphate ( [3H]DFP) whereas the Mr 330 000 complex did not react with [3H]DFP.(ABSTRACT TRUNCATED AT 250 WORDS)